This paper focuses on the development of a computer simulation model for improving the queuing system at a hypermarket using Discrete Event Simulation (DES) and to propose the most efficient hypermarket queuing system for overall improvement. Data were collected from the Hypermarket A using the time study. The method of this study is using modeling and simulation. Arena Simulation Software is used to develop the model to replicate the actual system. Three scenarios had been tested, and the alternatives will be ranked based on the level of the efficiency of the system performance. The most efficient queuing system is identified based on the scenario analysis. In this study, the waiting time for each customer can be improved by up to 26%, which equivalent to 5.24 minutes. Overall, this study contributes to a better understanding of the queuing system performance.
Introduction
There is a growing demand for the services offered, like getting treatment in the hospital or clinic, post office service, buying goods at the hypermarket and service at the banking system. Waiting line or queue is the normal situations in life, especially in the organization that making a profit ( J.S.K.C & T.M.J.A, 2016). This type of services typically requires the customer to queue to be served. If the system management was inefficient, customers will face long queuing and require long waiting times.
As a growing retail industry, system management needs improvement in terms of their efficiency. Malaysia retailing industry is growing due to an increment in terms of hypermarkets available in the country, for instance, Giant, Tesco, Carrefour, and MYDIN (Kar, 2014) . Most of the services provided by the hypermarket are related to the queuing problem and waiting time. Majority of the customer experienced long waiting time before getting served. In the retail industry, they recognize that waiting time is one of FGIC2019 the important aspects of customer services. Therefore, this problem needs to be solved so that the service provided will increase customer satisfaction.
Nowadays, hypermarkets could be considered as a modern retailing format that provides everything under one roof. Although this concept is similar to the existing shopping center, hypermarkets focus more on fast-moving consumer goods (FMCG) (Hassan, Bakar Sade, & Sabbir Rahman, 2013) . The hypermarket has to improve service operations to attract and fulfilling customer satisfaction. Customer satisfaction will give a big impact on the retail industry as contributes to overall performance.
In general, a hypermarket is a place for people to buy household goods and necessities. The hypermarket typically located outside a town with self-service superstore with a variety of products and also providing the car park. By providing a variety of products, it causes the hypermarket to became the focus of the public to buy all the required products in the one outlet. The typical queuing problem is because of several factors such as insufficient checkout system opens, especially during peak hours. This makes the waiting line will be too long, which lead to customer dissatisfaction. Due to this, the quality of the services will be decreased. Based on the previous study, most customer satisfaction lies in car park facilities and a short period for the payment process (Kar, 2014) .
According to Xing, Li, & He (2015) , there are different ways of handling the queuing problem, which is based on management. Therefore, the management experiences will lead to the decisions since it will be the different volume of the customer within a certain period. Some of the management take action to set the number for cashier opening. However, some of the management making the decisions by providing 'fast cashier' or ' express counter' for the customer that is only buying little quantity of products. Annas (2017) noted that to reduce the waiting times, the management needs to implement strategies to increase the service rate. It can be by adding servers, faster server, automated system, or a combination of these three strategies.
There are two general methods to evaluate the queuing length which affecting in waiting time, such as by applying a queuing theory or using simulation (Kim, Galiza, & Ferreira, 2013) . This study will develop the model and analysis by using Arena simulation software. Thus, this model is to mimic the actual system. This simulation and modeling can enhance the level of efficiency of the queuing system without intruding the actual operations in the hypermarket. It is impossible to identify all the factors when the new system completed set up. According to Robinson (2015) , Discrete Event Simulation (DES) is commonly used by other researchers in the services sector, such as supermarkets, DOI 10 .18502/kss.v3i22.5059
Page 331 FGIC2019 banks, and airports. Karnon et al. (2012) verifying that DES is a form of computerbased modeling that provides an intuitive and flexible approach to representing complex systems. DES also as a tool for analyzing the service performance that gives an impact on customer satisfaction (Xian, Hong, & Hawari, 2016) .
Hypermarket A facing the similar problem as other researchers have mentioned in their study, which refers to the queuing problem. The queuing problem is due to the insufficient checkout system. There are several checkout systems at the Hypermarket A without standardization. For instance, the checkout system opened to all the customers without emphasizing the volume of the products, the mode of a customer making payment either using cash or credit card. This unstructured system leads to longer queuing time and unorganized checkout system. This contributes to customer dissatisfaction, especially when the customers have to be in the long queue just to buy a small amount of product. Therefore, this study was conducted to look at the possibility of improving the queuing line and the waiting time for the hypermarket under study.
Literature Review

Hypermarket
The hypermarket is one of the distribution channels that lead to selling product, especially for household necessities. Hypermarkets can also be considered as a normal retailing industry that sells a huge amount and diversity of products within one outlet (Hassan, Rahman, & Sade, 2015) . It is confusing to identify differences between hypermarket and supermarket. A study conducted by Hassan et al. (2015) states that the number of hypermarket outlet is expected to constantly increase from year to year.
In Malaysia, the retail industry has fierce competition. This is because of government adopted free trade with every developed and developing country. Therefore, many hypermarkets were built by a foreign entrepreneur (Firdaus & Et, 2016 
Queuing Concept
The concept of queues is a common procedure before getting served. A queue is the line of people or objects that are waiting to be operated. The waiting lines are also known as queuing theory. The study about a queue or waiting line is related to queuing theory. It is an important part of the operation and used by operations managers as an appraisal tool. Management can get started with an operational technique as a strategy for decreasing the waiting time (Tom & Lucey, 1995).
Waiting line models are handy for the manufacturing and services industry. In the service industry, a queue is a line of customers that waiting for the service. Almost all services require customers to wait until their turn to get the service. The formations of a queuing are based on some customers need to wait before getting serves. However, there is no queue if the service rates are less than the arrivals rates (Kim et al., 2013) .
The queue is analyzed in terms of the length of the waiting line, average waiting time, and another factor that used to understand the service system.
In the previous study, single-server with single-phase system and multiple-server with multiphase system usually used for service sectors. The servers are the channel provided in the system, while phases are the number of service stops that must be made. Prasad, V.H, & Koka (2015) noted that multi queue-multi server model as Figure   1 is the design for supermarket and hypermarket systems. There are two costs related to the queuing concept, which are the cost of providing service and the cost of not providing service. To attract customer, the management DOI 10.18502/kss.v3i22.5059 Page 333 FGIC2019 usually focuses on providing service with the shortest queue for customers. Operation manager requires a short queuing system to ensure high customer satisfaction in the process of buying rather than making the customer leave the checkout system without buying. The improvement in the level of services will reduce the cost of waiting time.
Waiting costs are considered as a reflection of the efficiency in the operations.
Queuing System
According to Heizer & Render (2014) , there are three parts of the waiting line system or queuing system. The queuing system includes arrivals, queuing discipline, and the service facility. The waiting line system is shown in Figure 2 . The characteristics for the arrival are the size of the population and the pattern of arrivals at the system. The population is either unlimited (infinite) or limited (finite). This study is the unlimited size of the population because the number of customer arrival at a hypermarket cannot be identified. Next, the pattern of arrivals at the system is either scheduled or randomly. The pattern of arrival is measured based on the number of arrivals. Indeed, the hypermarket pattern is random. It is because the occurrences cannot be predicted.
The queuing discipline refers to a guideline, which is the rule for the customers in the line before getting served. There are First In, First Out (FIFO) rule that customer needs to obey. In other words, FIFO was also known as First In, First Served (FIFS). This rule shows that the first customers in the line will be the first people to receive the services.
The FIFS usually used in the service system. However, the other service discipline used is Last In, First Out (LIFO) which the customer comes later will be the first who leaves the system. Service in Random Order (SIRO) also one of the service disciplines which the customers will randomly be selected to be served.
Finally, is the service facility. It refers to the characteristics that including design and the statistical distribution of the time for services. This includes the type of server which DOI 
Simulation
Simulation is a method for evaluating the behavior of the model with a various situation that allows for making the decision (Ghaleb, Suryahatmaja, & Alharkan, 2015). This simulation requires developing a model that represents the system. Therefore, the simulation will act as an operation of the system. After simulating the model, the real effects of each alternative and actions will be identified. Vaisi, Raissi, & Vaisi (2015) states that it may be important to make improvements in the actual system by using simulation. This is because the whole performance of the system can be assessed. Discrete Event Simulation (DES) models the operation of a system as a discrete sequence of events in time. Each event appears at a particular present in time and marks a change of state in the system (Sharma, 2015) . Due to the changes in the system, this simulation will prevent failure without interrupting the actual system. Robinson (2015) mentioned that DES usually being used in the manufacturing system. However, it has rapidly increased in the service sectors.
According to Karnon et al., (2012) , DES provides an intuitive and flexible tool to solve the complex system by using computer-based modeling. Moreover, DES also DOI can be identified as a flexible modeling method that has the ability to representing complex behavior within, and interaction between individuals, populations, and their environments. Among the simulation methods, only DES provides discrete sequences of the event in time.
Simulation Studies for Queuing Problem
In recent years, the research related to the queuing problem has been studied. To solve the problem, several researcher choosing to used discrete event simulation. There
are several studies conducted for the queuing problem by using simulation. There is research conducted by Xing et al., (2015) related to simulation and queuing system.
Based on their study, there are using simulation as a tool for improving the efficiency of the operation at the supermarket.
The previous study conducted by Xian et al. (2016) examined the service performance, which will affect customer satisfaction. In the study, they aimed to help the management to improve service performance by developing a simulation model. The best alternative will be improving the level of customer satisfaction against the service provided.
The study conducted by Kar (2014) was about the number of parking bays and checkout system. This study applied SAS simulation studio to modeling and analyzed the services provided. In the study, the simulation model is the parking area, normal and express checkout counter. There simulated all the scenarios which included several factors. The factors were based on time, day, shopping pattern, payment mode, and types of checkout system. This study also mentioned that the model would be used as a guide for the process of decision making.
According to Upadhayay (2017) , developing a simulation model is needed to make a confirmation against the queuing theory. The study is about bank ATM, which applied to queue theory to reduce the queuing length. This theory requires calculating all the data using the mathematical model. The result also inaccurate because the data involves assumption. In this study mentioned that developing the model of simulation will give reflection to the actual operations compared to the analytical model.
Lastly 
Methodology
The simulation method requires real data to complete this study. Therefore, this study using observation, interviews, and time study to gather all the information. The information obtained is original data specific for the study. The data taken is related to time and volume. This study needs the data consists of the volume of the customer queuing, and the time is taken for each customer to finished the buying process at the checkout system. The data collected obtain within the data collection period. Data collected must be accurate so that the final results are valid to the system. To view the actual performance, a simulation model was built using Arena simulation software. Moreover, the software also analyses the performance of the current system by using the data collected. This simulation is run for one hour, which is the peak hours at the Hypermarket A. The model was simulated 30 times, which is 30 replications.
After running the simulation models, statistical results are collected and recorded to analyze the data. Statistical data produced is in term of the waiting time, the number waiting, and number busy. Those aspects are under performance measurement. Figure   3 shows the standard steps of the simulation process.
The initial step involves problem identification. Identify the problem occurs in the system to be studied. Further defined the requirements for the system and the process to be studied. After problems were identified, the objectives of this study must be established so that the researcher knows the process aimed at this study. Next is to collect and prepare the data. Collect the information on existing system and data needed to conduct the simulation. The data used to formulate the model and run the model using Arena simulation software. If the data did not meet with all the objectives, the process to refine the objectives need to be done. The data also should be recollected 
Results
There are several processes for the queuing system. Figure 4 shows the process flow of the checkout system at the hypermarket.
This process modeled for mimicking the actual system by using Arena simulation software. The modules that used are CREATE, PROCESS, DECIDE and DISPOSE module.
The module is intended to build as a flow chart for introducing the system. Figure 5 shows the queuing system model using Arena simulation software.
The actual system showed that the release volume of customers is 129 people, while the model is 132 people. Therefore, the calculation of MAPE test is carried out. The value of MAPE for this research is 2.33%, which proved that the model is accurate for the next step, which is to perform the 'what if" or scenario analysis.
In the simulation, implementing 'what if' analysis is important to improve the system performance. Through the simulation model, the impact of the changes can be identified before implementing it in the actual system. Therefore, this can avoid the failures in the system due to the impact of the changes. The scenarios experimentation is important for the management as it contributes to the alternative action to reduce the waiting time at the queuing system in the hypermarket. Table 2 shows the overall results of the system performance between the base case which is the actual system and the scenarios experimentation. The results showed the system performance which is the average waiting time, the average number waiting, and the average number busy for resources usage were improved from the actual system. The increment volume of customers coming in brings to the increasing volume of customer release. In order to recommend the most efficient queuing system, the overall results cannot be the main indicator since there are differences in terms of the aspect of changes for each scenario. Thus, the system performance is defined by referring to the average waiting time for each checkout system and the most efficient queuing system was analyzed. Table 2 and Table 3 showed the analysis in terms of the average waiting time for each checkout system. This shows the average waiting time for the base case and all the scenarios.
In this study, the scenarios for improving the queuing system performance as per suggestion will incur some cost. The costs involved will be either for the recruitment of the cashiers or for the training to improve the cashier efficiency. The overall result shows that the waiting time for all scenarios was decreased except for scenario one as the scenario was conducted to see the effect if no additional check out system open when the number of customer arrival was increased. It means that by opening up one FGIC2019 Among the scenarios suggested, scenario 2 was found to be the best strategy to be proposed. If the management implement scenario 3, there will only spend some expenses for recruitment of the cashier for checkout system 5. In addition, if the management implement scenario 2, the waiting time already showed the positive changes by reducing 20% of waiting time from the actual system. The difference number of waiting time for scenario 2 and scenario 3 was only in a second.
Therefore, scenario 2 is the best alternative to be proposed for the management to be implemented for this case. Despite the increased associated with the opening of an additional checkout system, it can reduce the waiting time for each customer. The improvement of scenario 2 is better as compared to the other two scenarios as it will incur lower investment with additional only one cashier.
Even though when the number of customers increased, still by adding up one additional counter as in scenario 4, the average waiting time for the customer still will be decreased by 21%. Kar (2014) mentioned that maintaining and enhancing customers satisfaction is important factors in providing convenience and efficient services.
Therefore, from the analysis, this study can conclude that just by adding one checkout system during peak hours and peak day can help to reduce the average waiting time and reduce the number of queuing in the line.
Discussion
The waiting time is a common problem faced whether in service or production line. This study focused on the services which are hypermarket queuing system. The service sectors problem, especially at the hypermarket relates a lot with the insufficient checkout FGIC2019 system provided, which will lead to longer waiting time among customers. This situation will bring to customer dissatisfaction and frustration (Xian et al., 2016) . There are several processes for the customers to complete the buying processes which are choosing the checkout system, get into the checkout system, cashiers scanning and placing all the items in bags and make a payment before leaving.
Management faced difficulties in deciding whether more checkout system should be added as it will also involve more cost. Therefore, the simulation tool is used as it can identify the problem and suggest an improvement to the management without interrupting the actual system. Other than that, the process of making the decision is quicker and more reliable since the model developed based on the actual system.
The analysis of queue considers the length of the waiting line, average waiting time, and other factors that contribute to the system (Heizer & Render, 2014) . Thus, the results showed that in terms of system performance which are average waiting time, the average number waiting and average number busy for resources usage are improving from the actual system
In this study, there are five scenarios for improving checkout system performance.
The scenarios were based on the number of checkout system opened, and the level of staff efficiency. All scenarios tested considered the alternatives related to the additional number of the checkout system. This recommendation is based on the five scenarios that have been implemented in the simulation model.
Conclusion and Implications
Hypermarket needs to improve their service operations to attract more customer, earning loyalty, and also fulfilling customer satisfaction. Even though the waiting time and queue is a normal situation in the organization that makes a profit, the improvement is needed to ensure customer happiness. The study of a queuing system comprises five processes which are customer choosing the checkout system, get into the checkout system, scanning and placing items in bags by the cashier, making a payment and leave the checkout system. The problem faced by these processes has been analyzed by using the simulation model. The model was developed and running using Arena simulation software. After that, the model requires the process of validation and verification.
Next, 'what if' analysis was implemented to came out with several scenarios for improving the queuing system. The improvement of the queuing system is through the model. So, the improvement process is not interrupting the actual system. This also DOI 10 .18502/kss.v3i22.5059 Page 343 FGIC2019 reduces the risk and avoid the failures in the system due to the impact of changing the system. The results of these scenarios are related to the enhancement of the model simulation. Next, the recommendation is made to the management to take action for improving the queuing system. The most efficient queuing system will be proposed to the management.
The most efficient queuing system is by opening five checkout system, which reduces the number of waiting time, number of waiting and increasing the number busy of the resources usage. The whole process for developed the model and analyze the system is done virtually by using Arena simulation software. The modeling and simulation method reduces the risk of changing the real system by doing the scenario analysis using the model developed. However, this study is introducing the simulation to be used to make a quicker and reliable decision.
This research shows that the application of Discrete Event Simulation (DES) as a computer-aided tool can help the management to improve the queuing system at the hypermarket. There is a recommendation for further study which considered to calculate the costing involved while deciding the best scenario. The basic model for this research can be generalized by other hypermarket or retail store that have a similar operating system.
